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1
METHOD AND SYSTEM FOR REMOVING
ORGANIC DEPOSITS

This application is a §371 National Stage Application of
International Application No. PCT/MY2010/000131, filed
Jul. 26, 2010, which claims the benefit of priority of Malay-
sian Application No. PI 20093108, filed Jul. 27, 2009, each
of which is incorporated herein by reference in its entirety.

FIELD OF INVENTION

The present invention relates to a method and a thermo-
chemical system for removing organic deposits such as wax,
asphaltenes and resins in o0il well borehole, and oil produc-
tion and transportation tubing and pathway.

BACKGROUND OF THE INVENTION

Crude oil or petroleum is a complex mixture of hydro-
carbons of varying molecular weights found in rock forma-
tions in the earth. The hydrocarbons present in the crude oil
may be classified as aliphatic, alicyclic, aromatic or a
mixture of such structures. The hydrocarbon compounds
may contain oxygen, nitrogen, sulfur and traces of metals.
Some of the lighter hydrocarbons are gaseous at atmospheric
conditions. Besides hydrocarbon gases, carbon dioxide,
hydrogen sulfide, and some inert gases may also be associ-
ated with crude oil.

The hydrocarbon compounds present in the crude oil may
undergo many changes during their generation, migration
and storage. Some changes are caused by interaction with
bacteria and dissolved oxygen present in the flowing aquifer
water under the hydrocarbon deposits. Such interaction
oxidizes compounds present in the crude to alcohols, alde-
hydes and acids. Furthermore, the bacterial activity may also
generate hydrogen sulfide and sulfur derivatives of hydro-
carbons when the reaction conditions become anaerobic.

The compounds present in the crude oil may also be
characterized as Saturates, Aromatics, Resins and
Asphaltenes (SARA) based on their solubility characteris-
tics in polar and non-polar solvents. Asphaltenes are defined
as compounds present in crude oil which are insoluble in
n-pentane. Aromatics and resins fractions are although
soluble in n-pentane but easily get adsorbed on activated
silica gel.

Saturates are the n-pentane soluble fraction which do not
get adsorbed in activated silica gel. The difference between
aromatics and resins fraction is defined by their elution
characteristics from the activated silica gel. Aromatics get
easily eluted by toluene from the activated silica get while
resins are eluted by using some polar solvent like a mixture
of methanol and toluene.

Such a classification of heavy compounds present in crude
oil is quite arbitrary. From the chemistry point of view,
Asphaltenes are heavy polar compounds having fused ben-
zene ring structure with presence of some alkyl side chain
moieties. They may also have some hetroatoms in the
moiety such as oxygen, nitrogen and sulfur. The presence of
metal ions such as nickel, molybdenum, vanadium, iron,
magnesium etc. has been widely reported.

Aromatics are hydrocarbon compounds having 1-3 fused
benzene rings with or without 1-2 alkyl side chains. Resins
are generally organic acids having linear, alicyclic, aromatic
or mixed structure. Saturates are alkanes having linear or
branched chain structure. Linear alkanes of carbon number
14-40 are characterized as paraffin waxes and are also
termed as macrocrystalline waxes. When the carbon number
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increases from 40, these alkanes are termed as microcrys-
talline waxes. The maximum carbon number of saturates
present in the crude is subject to the method of analysis and
detection limit of the instrument but waxes having more than
100 carbon number have been reported.

Heavy compounds are sparingly soluble in crude oil.
Asphaltenes are generally not soluble but remain in a
colloidal state stabilized by polar compounds such as resins.
Thus these heavy compounds remain dissolved or dispersed
in crude oil at reservoir temperature and pressure. Such
equilibrium is attained over geological times. Production
from the reservoir disturbs this equilibrium bringing about
separation (precipitation) of heavy compounds. The gases
dissolved in crude oil which act as solvent for the heavy
compounds start liberating from the crude oil as pressure is
decreased. It affects the solubility of compounds like resins
which play a vital role in stabilizing asphaltenes colloidal
suspension, causing coagulation of asphaltenes. Such coagu-
lated asphaltenes may agglomerate and deposit at rock/metal
surface causing numerous problems.

Wax deposition in petroleum industry is a widely recog-
nized problem. Wax deposition takes place as a result of a
change of solubility equilibrium either due to a decrease in
temperature or loss of light ends (gases dissolved in crude
oil) at lower pressures. In such a situation, wax crystallizes
out and tends to deposit at any surface like rock or metal.
Heavy waxes (microcrystalline) precipitate first in order of
their molecular weight.

Deposition is a dynamic process which is governed by
diffusion of wax crystal (by Brownian motion) to substrate
surface, cohesive forces between wax crystals and adhesive
forces between wax crystals and substrate. Gravity settling
of separated wax crystals may also contribute to some
extent. The force of flow (shear force) opposes deposition
and chips off deposited wax crystals.

Over a period of time, the nature of deposit changes and
acquires a more thermodynamically stable form. Such stable
form increases the melting point of deposits 10-15° C. more
than the temperature of deposition environment. Thus any
attempt to remove the deposit may not be successful if the
temperature during treatment is not increased by 10-15° C.
above deposition environment.

Rocks are initially water-wet i.e. their surface offers
attraction to polar molecules like water and allow the easy
movement of oil. Organic deposition particularly
asphaltenes deposition on the rock surface changes the
nature of such wettability to oil-wet. Once the rocks become
oil-wet, they offer resistance to the flow of oil through its
pore space. Thus it not only physically blocks rock pores
(formation pores, formation pore throats) but also changes
the wettability causing increased resistance to flow of oil
thereby reducing productivity of oil wells.

The change in wettability increases the resistance to flow
of oil, thus water is allowed to move more freely through
rock spaces. This phenomenon is termed as change in
relative permeability of water. When relative permeability of
water in a rock formation increases with respect to oil and
pressure differential across the rock faces is high, water
coning may occur. Water coning may indicate a false water
breakthrough.

Wettability of the rock can only be restored by removal of
deposition and cleaning of the surface of deposited organic
species.

Solid deposition may occur at borehole (wellbore forma-
tion), production tubing, flow lines or pipe lines. Deposition
of organic solids is very detrimental to production efficiency
of the well if it happens in and around borehole (wellbore
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formation). This adverse effect on production is known as
formation damage or development of skin or borehole
damage.

An oil well is constructed by drilling a hole in the earth
surface. After drilling each section of the well, a metallic
pipe is lowered and cemented in the well. Such a pipe is
called a casing. The last such casing lowered and cemented
in the well serves the purpose of isolating the oil bearing
rocks and is known as production casing. The oil flow in the
casing is accomplished by perforating the casing at appro-
priate intervals. Sometimes the oil bearing rock is left
uncased. Such a well construction is termed as bare foot
completion. Another metallic pipe is lowered in the well
which is called production tubing through which oil flows to
the surface. The space between production casing and pro-
duction tubing is called as annulus. Production tubing is
sometimes isolated from the annulus by means of a packer.
Sometimes another tube is also lowered inside the tubing
(macaroni tube) to facilitate treatment of the producing fluid
or other well interventions. Access to the annulus, produc-
tion tubing and macaroni is provided by placement of
suitable opening and valves contained at the surface in the
Christmas tree.

The following methods may be applied to remove depo-
sition of heavy organic compounds in the well bore, pro-
duction tubing and production system.

1. Hot oiling, hot water circulation, steam squeeze or

circulation—Temperature of deposition environment is
raised to dissolve wax

2. Solvent squeeze—uses better solubility of solvents to
waxes

3. Surfactant squeeze—uses dispersive property of sur-
factants

The above methods may be effective to a certain extent.
However, the repetitive use of these methods tends to
diminish their effectiveness since the deposits get tougher
and tougher as a result of the accumulation of higher
molecular weight species.

Thermo-chemical formulations may involve the use of
acids and bases or redox pairs. The present invention utilizes
the heat generated from the exothermic reaction between
acids and bases to remove organic deposits.

Inorganic acids like sulfuric acid, hydrochloric acid and
bases like sodium hydroxide, potassium hydroxide have
been used in aqueous solutions. Some times such acids and
bases have been used as suspension or emulsion in organic
solvents.

U.S. Pat. No. 6,234,183 Bl discloses a method and
composition for removing deposits of heavy hydrocarbona-
ceous materials and finely divided inorganic particulate
matter from wellbore and flowline surfaces using a compo-
sition containing an alkyl polyglycoside, an ethoxylated
alcohol, a caustic and an alkyl alcohol.

United States Patent publication No. US 2004/0058827
Al discloses paraffin inhibitors prepared by admixing a
polymer having the characteristic of inhibiting paraffin crys-
talline growth in formation fluid from oil and gas wells with
a first solvent selected from the weak to moderate wax
solvents and a second solvent selected from the strong wax
solvents. Examples of weak to moderate wax solvents
include benzene, toluene, xylene, ethyl benzene, propyl
benzene, trimethyl benzene and mixtures thereof. Examples
of strong wax solvents include cyclopentane, cyclohexane,
carbon disulfide, decalin and mixtures thereof. The solvent
system disclosed has desirably better solubility with poly-
mers, even at reduced temperatures, than either solvent
alone.
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U.S. Pat. No. 6,003,528, WIPO publication number WO
9831917, British Patent Publication number GB2307497
and Canadian Patent Publication number CA2115623
describe a thermo-chemical system for removal of wax
deposits by generation of heat and nitrogen using two
aqueous solutions of oxidizing and reducing nitrogen salts
respectively. These aqueous solutions are emulsified into a
non-polar solvent such as kerosene. Upon mixing the two
emulsions, nitrogen and a mild amount of heat is generate.
Redox reaction can be delayed by certain additives.

Russian Patent Publication RU 2203411 describes emul-
sion of aqueous solutions of ammonium nitrite and ammo-
nium sulphite in organic solvent. The two emulsions gen-
erate heat upon mixing which helps the removal of wax
deposits.

Russian Patent Publication number RU 2215866
describes the mixing of aqueous solutions of sulfamic acids
and aqua ammonia to generate heat which helps the removal
of organic deposits.

WIPO Publication number WO 2007060544 describes the
mixing of aqueous solutions of sodium hydroxide and acetic
acid to generate heat which is used for the removal of
organic deposits.

Publication number MXPA 02007131 describes the esteri-
fication reaction between two solutions of polyhydric alco-
hol and carboxylic acid as a source of heat for the removal
of organic deposits.

However, the abovementioned prior art does not provide
a satisfactory solution as most of them involve the use of
aqueous solutions, which are not very effective as compo-
nents of organic deposits are not water soluble. Treatment
with aqueous formulations presents emulsion and disposal
problems.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described by way of
example only, with reference to the accompanying drawings
in which:

FIG. 1a shows a top view, and FIG. 15 shows a side view
of a connector according to an embodiment of the present
invention;

FIG. 2 shows an arrangement of pumps and solution tanks
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention provides a solution to organic
deposit problems in oil well bore, and oil production and
transportation tubing and pathway in the form of a fluid
formulation or combination of formulations, which can
generate sufficient heat and have the capability of dissolving
and dispersing the organic deposits in a way that they remain
in solution/suspension to prevent their re-deposition and are
easily removed. The present invention uses organic formu-
lations which have a higher solubility for organic deposits
without any adverse effect on the oil well production system
and process.

The present invention uses a combination of the action of
heat, solvents and surfactants to remove organic deposits
more effectively and has the following features:

1. The system is organic in nature;

2. The system is capable of generating sufficient heat to

facilitate the dissolution and dispersion of organic
deposits;
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3. The reaction products should provide stable suspension

at lower process temperature; and

4. The system can be adapted to tackle the different types

of organic deposits.

Linear alkyl benzene sulfonic acids (LABSA), also
termed as linear alkyl aryl sulfonic acids are used in the
formulations. LABSA are industrially produced and are
available in a variety of mixtures denoted by average carbon
number of the alkyl side chains. Thus LABSA having 4, 8,
12, 16 and 18 average carbon numbers in the alkyl side
chains are easily available. Of these LABSA having 4, 8, and
12 carbon number side chains were found to be suitable.

Aliphatic acids such as formic, acetic and propanoic acid
were also examined for the purpose and found suitable.

Organic bases such as alkyl amines, ethylene amines and
poly amines were found to be more suitable for the purpose.

Amines react exothermally with various LABSA or ali-
phatic acids producing imides and heat. Such reaction
should not be per se considered an acid base reaction as
these compounds are acidic or basic with respect to aqueous
solution. Reaction of these compounds in an aqueous
medium would produce ammonium or quaternary ammo-
nium salts. But the chemical reaction in organic solvents
gives very different results.

The present invention is a thermo-chemical system using
at least two formulations. One formulation is a solution of
LABSA or aliphatic acids in organic solvents while the other
is a solution of amines in organic solvents. Some additives
such as corrosion inhibitors and surfactants may be added to
make the formulations more suitable for application.

Organic solvents such as toluene, xylene, heavy aromatic
solvents, diesel, naphtha, petroleum distillates and mixtures
thereof may be used.

A formulation in one part may contain LABSA or ali-
phatic acids or a mixture thereof in the above solvents with
suitable additives like corrosion inhibitors or surfactants.

The concentration of LABSA and aliphatic acids or their
mixtures can be 1-90% in abovementioned solvents. More
appropriately, the concentration of LABSA or aliphatic acids
or their mixture thereof can be 40-95%. More specifically
the concentration of LABSA and aliphatic acid or mixture
thereof can be 50-80%.

The LABSA used in abovementioned formulation can be
those containing 4, 8 or 12 carbon numbers in the aliphatic
side chain.

Aliphatic acids used in the above solvents can be formic,
acetic or propanoic acids. More specifically, the aliphatic
acid used in above formulation can be acetic acid.

The second formulation on the other hand may contain
aliphatic amines, ethylenediamine or polyamines or their
mixture thereof in abovementioned solvents in the concen-
tration of 1-95%. More appropriately, the concentration of
aliphatic amines, ethylendiamine, polyamines or mixture
thereof in above mentioned solvents can be 40-95%. Spe-
cifically the concentration of apliphatic amines, ethylendi-
amine, polyamines or mixture thereof in above mentioned
solvents can be 50-80%.

The solvents used in this formulation can be, more
appropriately xylene, heavy aromatic solvents, diesel and
light naphtha.

In one aspect of the invention, the two formulations can
be simultaneously injected into the well inside the tubing
generally called bullheading so that the mixture and the heat
generated in the process are carried to the part of the well
affected with organic deposition.

In another aspect of the invention, the two formulations
can also be simultaneously injected in the well inside the
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flow line or pipeline so that the mixture and the heat
generated in the process are carried to the part of the well,
flow line or pipeline affected with organic deposition.

In the wells where there is communication between lower
part of the production tubing and annulus, one formulation
can be injected in the production tubing and the other in the
annulus in a manner that their mixing takes place at the
bottom of the production tubing. The exothermic reaction
between the two formulations generating heat can be further
carried to the down stream part of the well where organic
deposition has taken place.

In the wells where another tube is provided inside the
production tubing, one formulation can be injected in the
tube and the other in the annulus between the production
tubing and such tube in a manner that their mixing takes
place at the bottom of the tube. The exothermic reaction of
the mixture would generate heat which can be further carried
to the down stream part of the well where organic deposition
has taken place.

In many oil wells, intervention equipment known as coil
tubing unit (CTU) is used. The use of CTU allows insertion
of coil tube inside the production tubing. In such an arrange-
ment, one formulation can be injected in the coil tube and the
other in the annulus between the production tubing and coil
tube in a manner that their mixing takes place at the bottom
of the coil tube. The resultant mixture which by virtue of
exothermic reaction would generate heat which can be
further carried to the down stream part of the well where
organic deposition has taken place.

To generate a higher temperature, one or both formula-
tions can be heated prior to their injections.

The injection of formulations as described above may be
preceded by an organic solvent formulation called pre-flush,
which helps prepare the deposit surface to interact more
readily with the formulations.

After simultaneous injections of the two formulations as
described above, a fluid is injected into the well to carry the
resultant mixture to the affected parts where solid deposition
has taken place. Such a fluid is called as post-flush.

After directing the resultant mixture to the targeted loca-
tion by injection of post flush in calculated volumes, the
resultant mixture is allowed to soak where the deposits are
located for 12-24 hrs. After the soaking period, the normal
production from the well or in the line may be resumed. The
dissolved and dispersed organic deposits are carried away
leaving the affected parts cleared of the organic deposits.

The usual offshore, oil production platforms are not large
enough to accommodate big equipment like high capacity
pumps and solution tanks, which are normally used to carry
out such job. Therefore, the jobs are carried out with the help
of'a barge. On the other hand crane capacities at the offshore
platforms are often limited. Present invention includes
design of the equipment to overcome these handicaps.
Multiple small pumps of 500-1500 lit/hr pumping capacity
each may be used to pump the two formulations. The pumps
are connected to the solution tanks separately. Any of the
pump-solution tank sets can be used for injection of one of
the formulations. Two or more such sets are dedicated to
injection of one formulation. If one pump does not function,
the application can be carried out with the remaining pump
or pumps. Such a provision is necessary because the injec-
tion of the formulation should be accomplished without
stoppage of the work and within the stipulated time. The
pumps are chosen in such a way that their weight does not
exceed more than the lifting capacity of the platform crane.
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The electric power can be supplied from the generators
available at the platform or portable generators can be
carried on to the platform.

All the pumps can be connected to the production tubing
(203), annulus, flow line or pipeline with the help of V2 to %4
inch size stainless steel tubes through a specially designed
steel connector (10) having multiple holes (110a, 1105,
110¢, 1104) as shown in FIG. 1a. As shown in FIG. 2, uses
of such a connector (10) allows the use of separate sets of
pumps-solution tanks (20a, 205, 20c, 20d) independently
and use of small size stainless steel tubes which cause
appreciable reduction in weight and size of equipment
particularly hoses used in such application.

While the present invention is directed primarily to the
removal of organic deposits such as wax, asphaltenes and
resins in oil well (207) borehole, and oil production and
transportation tubing and pathway, the method and compo-
sition of the present invention can be used wherever there is
a problem with the formation of organic deposits.

The following examples are used to illustrate the present
invention.

Example-1

The Organic Deposits Obtained from a Well have
the Following Characteristics

Sr Test Sample
No.  Description Test Method Unit Results
1 Physical appearance Visual — Black brown
colored solid
2 Loss on heating at — % wt NA
100° C.
3 Melting Point ASTM D127 °C. 79
4 n-pentane Insolubles ~ ASTM 2007 % wt. 51.01
modified
5 Saturates content ASTM 2007 % wt. 29.16
modified
6 Aromatics content ASTM 2007 % wt. 6.01
modified
7 Resins content ASTM 2007 % wt. 14.70
modified

A thermo-chemical system comprising of two formula-
tions is designed for the above deposits. The first formula-
tion contains 60% [LLABSA having 12 average carbon num-
bers in the alkyl side chain is dissolved in heavy aromatic
solvent while the second formulation contains 60% n-butyl
amine in heavy aromatic solvent. 100 ml of first formulation
and 50 ml of second formulation are poured into a 250 ml
beaker containing 5 g of deposit. The resultant mixture is
gently stirred and the maximum temperature generated
during the reaction is measured to be around 90° C. It is
observed that the deposits are easily dissolved and dispersed
in the resultant mixture. The resultant mixture is allowed to
cool at 40° C. It is observed that the deposits remain in the
suspension at 40° C. No separation of wax is observed.

10

15

20

25

30

35

40

50

55

60

65

8
Example-2

Organic Deposits Obtained from a Well have the
Following Characteristics

Sr Test Sample
No. Description Test Method Unit Results
1 Physical appearance  Visual — Brown
colored solid
2 Loss on heating at — % wt 13.23
100° C.
3 Melting Point ASTM D127 °C. 88
4 n-pentane Insolubles ~ ASTM 2007 % wt. 39.21
modified
5 Saturates content ASTM 2007 % wt. 42.68
modified
6 Aromatics content ASTM 2007 % wt. 2.76
modified
7 Resins content ASTM 2007 % wt. 2.20
modified

A thermo-chemical system comprising of two formula-
tions is designed for above deposits. The first formulation
contains 80% LABSA having 12 average carbon, numbers
in the alkyl side chain is dissolved in heavy aromatic solvent
while the second formulation contains 80% n-butyl amine in
heavy aromatic solvent. 100 ml of first formulation and 50
ml of second formulation is poured into a 250 ml beaker
containing 5 g of deposit. The resultant mixture is gently
stirred and the maximum temperature generated during the
reaction is measured to be 115° C. It is observed that the
deposits are easily dissolved and dispersed in the resultant
mixture. The resultant mixture is allowed to cool at 40° C.
It is observed that the deposits remain in the suspension at
40° C. No separation of wax is observed.

Example-3

Organic Deposits Obtained from a Well have the
Following Characteristics

Sr Test Sample
No. Description Test Method Unit Results
1 Physical appearance  Visual — Pale brown
colored solid
2 Loss on heating at — % wt 11.17
100° C.
3 Melting Point ASTM D127 °C. 94
4 n-pentane Insolubles ~ ASTM 2007 % wt. 71.29
modified
5 Saturates content ASTM 2007 % wt. 5.60
modified
6 Aromatics content ASTM 2007 % wt. 1.42
modified
7 Resins content ASTM 2007 % wt. 1.75
modified

A thermo-chemical system comprising of two formula-
tions is designed for the above deposits. The first formula-
tion contains 10% LLABSA having 12 average carbon num-
bers in the alkyl side chain and 60% acetic acid is dissolved
in heavy aromatic solvent while the second formulation
contains 70% n-butyl amine in heavy aromatic solvent. 40
ml of first formulation and 60 ml of second formulation are
poured into a 250 ml beaker containing 5 g of deposit. The
resultant mixture is gently stirred and the maximum tem-



US 9,434,871 B2

9

perature generated during the reaction is measured to be
125° C. It is observed that the deposit are easily dissolved
and dispersed in the resultant mixture. The resultant mixture
is allowed to cool at 40° C. It was observed that the deposits
remain in the suspension at 40° C. No separation of wax is
observed.

While the invention has been described in connection
with certain preferred embodiments illustrated above, it will
be understood that it is not intended to limit the invention to
these particular embodiments. On contrary, it is intended to
cover all alternatives, modifications and equivalents as may
be included within the scope of the invention as defined by
the appended claims.

The invention claimed is:

1. A method for treating or removing organic deposits
formed around oil well boreholes, oil production and trans-
portation tubing, and pathway systems comprising:

injecting a first heavy aromatic naphtha based solution,

the first solution including LABSA or aliphatic acids or
mixtures of both;

injecting a second heavy aromatic naphtha based solution,

the second solution including amines;

reacting the first and second solutions to produce imides

and heat; and

using the heat generated from the reaction to remove the

organic deposits.

2. The method of claim 1, wherein the first solution
includes LABSA in a suitable solvent with or without
additives such as corrosion inhibitors or surfactants.

3. The method of claim 2, wherein the LABSA component
has four, eight, or twelve average carbon number in the alkyl
side chain or mixture thereof.

4. The method of claim 1, wherein the first solution
includes aliphatic acids such as formic, acetic and propanoic
acids in a suitable solvent.

5. The method of claim 1, wherein the first solution
includes acetic acid in a suitable solvent.

6. The method of claim 2, wherein the first solution
includes mixture of LABSA and aliphatic acid, which is
formic, acetic or propanoic acid in a suitable solvent.

7. The method of claim 2, wherein the first solution
includes a mixture of LABSA and acetic acid in a suitable
solvent.

8. The method of claim 1, wherein the second solution
includes organic bases selected from alkyl amines, ethylene
amines and poly amines in a suitable solvent.

9. The method of claim 1, wherein the second solution
includes aliphatic amines selected from ethyl, propyl, butyl,
pentyl amine and a mixture thereof in a suitable solvent.

10. The method of claim 1, wherein the second solution
includes butyl amine amines in a suitable solvent.

11. The method of claim 2, wherein the suitable solvent is
an organic solvent selected from toluene, xylene, heavy
aromatic solvents, diesel, naphtha, petroleum distillates and
a mixture thereof.

12. The method of claim 1, wherein the concentration of
LABSA and aliphatic acids or their mixture thereof is
between 1-90%.

13. The method of claim 1, wherein the concentration of
LABSA or aliphatic acids or their mixture thereof is between
40-95%.

14. The method of claim 1, wherein the concentration of
LABSA and aliphatic acid or their mixture thereof is
between 50-80%.

15. The method of claim 8, wherein the concentration of
aliphatic amines, ethyl enediamine or polyamines or their
mixture thereof is between 1-95%.
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16. The method of claim 8, wherein the concentration of
aliphatic amines, ethylendiamine, polyamines or their mix-
ture thereof is between 40-95%.

17. The method of claim 8, wherein the concentration of
aliphatic amines, ethylendiamine, polyamines or their mix-
ture thereof is between 50-80%.

18. The method of claim 1, wherein the first and second
solutions are injected into one or more areas affected with
organic deposition, at more or less the same time.

19. The method of claim 1, wherein the first and second
solutions are injected into a production or transportation
pathway, tubing, flow line, or pipeline at more or less the
same time.

20. The method of claim 1, further comprising injecting
the first and second solutions into a well having a lower part
of production tubing in communication with an annulus,
wherein the first solution is introduced into the production
tubing and the second solution is introduced into the annulus
in a manner such that the mixing of the first and second
solution takes place at the bottom portion of the production
tubing and the mixture together with the heat generated may
be carried further down the well to where the organic
deposits are located.

21. The method of claim 1, further comprising injecting
into a well having another tube is provided inside a produc-
tion tubing, wherein the first solution is infected into the tube
and the second solution is injected into an annulus between
the production tubing and the tube in a manner such that
their mixing takes place at a bottom portion of the tube and
the mixture together with the heat generated may be carried
further down the well to where the organic deposits are
located.

22. The method of claim 1, further comprising injecting
the first solution into a coil tubing unit (“CTU”) of'a well and
injecting the second solution into an annulus between the
CTU and a production tubing in a manner such that the
mixing takes place at a bottom portion of the CTU and the
resultant mixture which by virtue of exothermic reaction
generates heat and the mixture together with the heat gen-
erated may be carried further down the well to where the
organic deposits are located.

23. The method of claim 1, wherein to increase the
temperature of the mixture, the first and second solutions are
heated prior to their injection.

24. The method of claim 1, wherein the injection of the
first and second solutions is preceded by an organic solvent
formulation called a pre-flush, which helps prepare deposit
surfaces for easy interaction with the mixture.

25. The method of claim 1, wherein after the injection of
the first and second solutions, a fluid known as post-flush is
injected to carry mixture to parts where organic deposition
has taken place.

26. The method of claim 14, wherein after introducing the
resultant mixture of the first and second solutions to desired
locations affected by organic deposits, the mixture is
allowed to soak in these locations for a period of time.

27. The method of claim 26, wherein after the soaking
period, production from the well, flow line or pipe line is
resumed and the dissolved and dispersed organic deposits
are carried away from the affected parts.

28. The method of claim 1, wherein the introduction of
first and second solutions is by way of multiple of pumps of
the capacity of 1000-2000 lit/hr connected individually to
each different chemical tanks and the pumps may be con-
nected to the well, flow line or pipeline through a specially
designed connector by separate lines.
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29. The method of claim 28, wherein the specially
designed connector has multiple holes to suitably attach to
separate lines connected to each individual pump.
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